In this paper authors prove a general theorem on generating relations for a certain sequence of functions. Many formulas involving the families of generating functions for generalized hypergeometric polynomials are shown here to be special cases of a general class of generating functions involving generalized hypergeometric polynomials and multiple hypergeometric series of several variables. It is then shown how the main result can be applied to derive a large number of generating functions involving hypergeometric functions of Kampé de Fériet, Srivastava, Srivastava-Daoust, Chaundy, Fasenmyer, Cohen, Pasternack, Khandekar, Rainville and other multiple Gaussian hypergeometric polynomials scattered in the literature of special functions.
Introduction
In order to give a multidimensional extension to a new class of generating functions, a function F [z 1 , . . . , z r ] of several complex variables z 1 , . . . , z r is defined by the formal series, where the bounded multiple coefficients C(k 1 , . . . , k r ), k j 0, ∀j ∈ {1, 2, . . ., r}, are arbitrary constants, real or complex. Corresponding to (1.1), Srivastava and Buschman [13] introduced the following set of polynomials [13, p. 368 where α, β and λ 1 , . . . , λ r are arbitrary real or complex numbers independent of n and q 1 , . . . , q r are positive integers and n = 0, 1, 2, . . ., and where q = q 1 k 1 + · · · + q r k r , (1.4) λ = λ 1 k 1 + · · · + λ r k r , (1.5) and (a) n denote the Pochhammer symbol defined by
Several authors investigated from time to time many different families of generating functions associated with the sets of polynomials, defined by (1.2) and (1.3). In the fairly vast literature on generating functions, many more sets of polynomials analogous and variants of those mentioned above can be found. For example, we choose to recall here the following associated sets of polynomials considered by Srivastava ([15, p. 455 (2) , p. 196 (63)], see also [10, p. 1079 (2) ] and [12, p. 501] ) which are relevant to the present investigation:
where q and λ are given by (1.4) and (1.5), respectively. (1) , θ (2) , . . . , θ (n) 
B (1) ): Φ (1) ] ;
E (1) ): δ (1) ] ; [(b (2) B (2) ): Φ (2) 
E (2) ): δ (2) 8) where, for convenience (4) P [6] and F (n+1) P [7] , Appell's functions By making use of (1.2), (1.3), (1.6) and (1.7), many authors proved various generating functions in several complex variables. We obtain a general theorem on generating functions by making use of a general class of a set of polynomials and the series iteration technique. Many general families of other hypergeometric polynomials which are seemingly relevant to the present investigation are also considered here.
Multiple series identity associated with generating functions
Theorem. Let {C(k 1 , k 2 To prove (2.1) and (2.2), replace n by n + q in the left hand side and apply series identity [15, p. 102 (17) ]. Thus we get
. . Γ (e E ) Γ (a 1 )Γ (a 2 ) . . . Γ (a A )
Now applying the definition of Wright's generalized hypergeometric function in (2.4), we get the right hand side of (2.1). If we assume that g and h are positive integers, then applying Gauss multiplication theorem [14, p. 17 (15) .3), and then after simplification, we get right hand side of (2.2).
Applications
With a view to obtaining numerous families of generating functions, we first observe that for
;
By setting d = b = 1 + α and h − 1 = g = β in (3.1), we immediately obtain the generating relation
where Similarly, by setting 3) .
In
. . , λ r = q r , that is, λ = q, and get 
Setting h = 1, g = 0 and λ 1 = q 1 , . . . , λ r = q r , that is, λ = q, and applying Euler's linear transformation for resulting 2 F 1 , (3.1) reduces to
In terms of the generalized hypergeometric polynomials p F q [15, p. 42 (1)], by setting r = 1,
, and replacing z 1 by 4z, we get In (3.5), setting r = 3, q 1 = q 2 = q 3 = 1, that is, q = k 1 + k 2 + k 3 , and the bounded sequence 
. 
